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following: 

(a) a rolling element; 

(b) and a linear transduction mechanism for vacuum condition. 

USE - Used as e.g. ball screw , linear guide^ bearing^ for linear 
transduction 

mechanism used in vacuum condition. 

ADVANTAGE - Prolongs durability of machine element e.g. ball screw . 

DESCRIPTION OF DRAWING (S) - The figure shows the cross sectional view 

of a ball 

screw as one example of a machine element. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To lengthen the life of a ball screw . 

SOLUTION: A ceramic film is coated oh the surface of a ball 4 

constituting a 

ball screw 100 and a solid lubricating film is formed on the ceramic 
film. 
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[ 0 0 4 2 ] t/c, --n-yi-cosffi^T -f yrimmzt 

« ;n-;P6 0 coftss: r -f yrivmmz-fh z t 
xmi^mmme i <o»i#ijS:iti±$-ti:s c: fc*s-cs 

[0043] f^yT)Vfm(r>-^yi -y i7X • ;K-;l^6 

mzmic^m^^-fh mmx-mmz t x-mmx- # • 

cO^BlCti, PVDtCio-CHr^S -y^X • 3-f--f y 



(6) !|$^200 1-2 5480 1 

1 0 

I, zcox o^'-i^'-;u6 osrfflv^s^ttcj; 

V-T7(f^V. KTVy^^j:i:(7im^^mi,I-tZ 

[ 0 0 4 4 ] t/c, '■K-;M-.xc7)fijiHtrj-x -f y^ 
•y^X^i-^(4S«;(^-;Kyc0^ffi5rT-f 

[00451 (mmmm4 ) h 1 2{4, ccrj^Hgcon 
10 mmmizt^i)^tMsmmMmxmm^7jktmmmT . 

hi. z^mm}mxmm3 oo\.i. ^msom 
\,zA^im3 0 2 sriea-ri. t5ft(c?i-^3 o i <n-wi>{z 

^-^ 3 0 3 Sr^lt^^c^E-C'J) D , icT)^:-^ 3 0 3 i: 
i'M§f3 0 1 iiffmz\iWSLm(ii^-)V3 0 4 *5ifeSfL-C 

tfz. ^msoimsMmz^i. ^awsos^ 
gtts 7 'JTJvm^ 3 0 6 *^^(t ^>fiT V ^1. . mxm 3 

0 5 {i . )S#«jiT1BJ5!ffl!I*^->- -y h 3 0 7 CD 7 7 

JlM$^^•Cv■>|,„ 7i/'T;i'ttS3 0 6^7)p^fi{c 
«4, O'jy^^X^uyN-v^y^to^— ;k3 0 8*>ife$ 

20 tix^^h. 9\-mo\m'y-ivi.x^)fUtim-thz 
uimxmms o oco»^^«so; t*5^igtc:5ri., 

$<Xl.<?)S-|»±T'# I. . mi^-'ym3 0 2li-t"/ h 3 0 
lizm^lXti'O. Z<D^^=ym3 0 2bi-vh3 07(r) 

^^m3 0 9mm. mL(^^>-f\^3 1 oii^^^ii 

[0046] iJt, llSKt^fV^*^ ^A«305t{±I5I 

^±>^(r>^^mm'^tiXK^i. irm3 0 1 l,zi,iyf:^m 
30 AP 3 11 *^^(t^>nTi3 0 . w <7):^xmxn3 1 1 A» 

I. «Aift3 0 5(ommzii. m^^crta-T^yyi)^ 

Cr;<-ydrs T i NJS. C r um^j:t'?:m^lZt 

ifix'th, zfi^i.*). m^'^a^^^m-t^-mmi^ 

i,zhmfm^tts:h. tfz. y'JT)vm^3 0 6mw[ 

«B&) , Z(nii o\,Z-f tOii. 7i^'r;HK3 0 6*<effi 
40 # ^ . 3 0 1 iOfl!2^gEtC(i:^'h[S]7 7 y 3 1 2 

["fhixxa^. ii^hi6]77y>'3 1 2{cj: o^Jx.jfr 

[0047] O^'tC, (302. 307) 

!tlijt«i^-i<-;i/4^aot-fe5 5 7:7xlK4 
imK/)-7t(ym^:i-7'^yyLxh'o. iwaiw 
#ffii dttii*jffl}tipj6^iegty::^-;p^^i''i 0 0^ 
m^-^ixoiz-fi, ttz. H5Krf<-;w3 1 ot(±, ±ie 
50 mmmm s izsemitz^'iin-^ v^vi^x- 5 
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1 1 

5 , Z<7iXo (302. 307) 

^■f}mt/i> l. (302. 307) 

[0 0 48] tfz. mM^^mm^Amms oov 
a. mMmsogcommmmamxmmi 

commi^zmtmrnm (Ag) imm^^ixoi^ztxh 
(ns^BS) . ^(>i,z, mu^mmmi:}^-y-yhii 

xdiz. 9m3oi\f^iz&mnmmnizt^zx'o..^ 



(7) !»^2 00 1-2 5480 1 

1 2 

* mimmmm^^ismzitT o:it ifiv^ ixoiz^j: 
[0 04 9] {xi^^'vf-wM.'] ort. mm^mf^ 

m^'k^h^^htzMzt^thlMl-^y^y^xaX 

t(rm\^mmtifim-\.zmiSi.^ixh. -e^t-. 

P V D ic J: 0 OT(7)-b 7 S •/ X L , 
[0050] 

[^1] 





TIN 


CrN 




TIC 


SIC 




»d <HV) 


2000 


1800 


3200 


3200 


3500 


1000 


flIffffiB (N) 


60 


60 


15 


15 


6 


40 



[0051 ] C:<7)IS*, T i N . C r N At 
to-C;^^^6§#^a (6 0N) Jf#SC:i:*iT-#:t. 
t fz . y Kov >T t> -e«0ESg#?^**i4 0 N fc 

-ifZ. 

'J<r>^^'JmtTf^-Mza-T4y-/imLX. 

■ 2-4i: «ffitt±tf{±Ry 0. 2xxmi: Lfc. 
frfctT. ttWS$r5 0 0N, lajftiSSS-S 0 0 r pm>S 



t-2 0IlH6) ^m^Ltz. -?-Ofem5rOTi7)«2tcS 

^•/=3E-, PTFE, M0S2) tliJI (0. 5 urn. 
^^>mi>Z2Mm(7)Tim^:i-T^yyLi:z{>cO. H 

sti?ij 2 ai , 1 ;u mcomm^mmt mm itzm 

[0053] 
[«2] 



No. 






mm 




«tt0l2 


»« 


SUS630 
0.5 /*m 


SUS630 
PTFE 
3//m 


SUS630 
M0S2 
0.5 /im 


SUS630 

M0S2/TIN 

0.5/2 >£m 


SUS630 
PTFE 


mm 


SUS630 
0.5 ;im 


SUS630 
PTFE 
3^m 


SUS630 
M0S2 
3/tm 


SUS630 
M0S2 
3/<m 


SUS630 
PTFE 
3/im 




SUS304 
0.5 ;im 


SUS304 
PTFE 
3/4m 


SUS304 
M0S2 
3/im 


SUS304 
M0S2 
3/im 


SUS304 
PTFE 
3/im 




SUS440C 
Ag4!>-p# 
0.5 ;im 


SUS440C 
PTFE 
0.5 ;4m 


SUS440C 

0.5 )um 


SUS440C 

M0S2 
0.5 /im 


SUS440C 
1 /im 




aooooiBi 


3000001 


eooooisi 


320000^1 


28000011] 



[0054] -liOieS:, •fe7S>y^X3-r>fyj5^SrM*50*Ucll5£Wltco»,^-Cli. Jt«^JlfcJ:y^2«01 OfgiJl 
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(8) 

1 3 

■/ Y\,zm\-^hzt (cj; mmmimm^inh 

hixh. ttz. :.<DUm,i:¥--)VA-i^\,z-:>\.^X'ii':,fzii 

<r>x'hhi)K ')-ri]'^vf,zr>\^x{inm<m^ifm lo 

[0055] 

iw^<mm]A±.wmLtzi.o<,z. z(nm^(r)^m 
m.^ifmuzwmm {%mm ) xu, <7>j 
^<7)m<r>m^'ommmmLtzimmmizii\,^x , » 
iiitfzii.mMm<ommiza-f -r yyti>mMmmco 

^j:k'<r>m^^^<-t^Zt¥X'^l. . 

10 0 5 6] ^fz. KDmmm^'ommimmtrzm 
mmm (»*js2 ) xu, ■ky^y^xlzTiNttl^i ^ 

[00 5 7] tfz. zcom(Dmmmmfnirzm 
mmm m^ms ) xn. n\^tiwiMm<mizm^^ 

mwmmmmmt. zff)mtmmii:mimzwLn 

fS.t hXdlzL fz(r)X\ hiz 
X'^ht i^m^ 2:®{ft i t I . 

10 0 5 8] ifz. z<7)mmmmmmmifzWi 3o 
wmm (m^4 ) x-a. mmm^msnnznix 
w imirmMmmmm^m'rtzm\ mmm 

10059] tfz. z comcom^ 0 ^m^:mtfzm 

(m^5) XU. -i^yi-y^XlZTiNttzU 
bti^X'^l. 

[0060]^/^, zc7)m(nm¥*)mmmmirzm 
wmm<7)mmi^ (imme) xa. tei)«sco«Htc, h 4o 
mmm^Tmt ix-^'^i-y^'xmfztimt^-t^ 

*^X^i>. 

[0 0 61] tt:. zcr,%BMcoKimm.i:mmi^n 

imm(^mmt^ (ii^ii?) xa. ^mm. mmi^zm 
t^mmm^mini^'m^y^y^xcomfziiz 
b\,zX'oxmmtrznx\ mmwcom^^mii-rz tif 

10 0 6 2] tfz. z cnwacomtfi 'o&m^mmt tzm 
wmm<^f^mi¥ ( w^^a s > xu . ^mi^<^mmi r -f 5o 



#^200 1-2 5480 1 

14- 

yrmmz-fhz t x\ mbi^<rm^i:mii-rz t 

Xt6Xol,z^j:l. 

[ 0 0 6 3 ] ^-t. zcr)mmmmi:mmuzWk 
mmm mm9)xii. ±§dmmmm\>^t:m\ m 
nmmtm^i^Kttz t t^x^ i , 
[00641 tfz. z(^m(7)nmmi:mmuzm 
mmm m^i o ) xu. fi3iffltciS(ti.-fe7s 
xm^^mztfz, tfz. zcr,wn<7)^¥'omm^m 
mLfzmmmm m^mi 1 ) x-ti, wmmizimi-t 

:^m(ommi: f ^ yr/i'imiiz uz . c: (otz 
4^>, mmmm<7)mijmixmmm<r)mii^ii'-k< 

[ 0 0 6 5 ] t/c. zcomcoM^^mmmxm (it 

««i 2) x'li. iM^mrnxmrnmrn^^^-ji'^^ 
y(Di-y h^z^-^-ti tmzmmxmmzt:-)i'^^'j 

(>msizMm^-tx^wi^mz^^v. mif. n-n<r)m 
mmx-mrnxmrnumzmm'^m^-^nmizsif, 

fz^^-fi'^^i^'m^^fzffix. M^mmmmxmmm^ 

imxfh k mz^ yf-fyxifimztch . 
[0 0 6 6] tfz. za^w^<^^^mwmxmm (it 
«]Si 3) x\i. mnz. m^ttzixxj^'y-^^jy/ 
i.ziinx^^im^znLxmmmm^ims^mwmk 
i:mifz(r>x\ M'mmMMxmmm^^^Wkitzk 
t^x^ h t mzmi^mmcom^t^mmz'ij ozt t-x 

mi]z oi^mmMmm 1 ^^^-iv^ xs- 
TT^-mmxhh. 

[H2 ] muzTT^ Ltz^^-)v^yff)m^mai(,znth a 

-T ^ yifm.i^tmmxh i . 

ms] mmmmmmmi^tmmmxhi, 

[04] mmmmmmmii^^^-fu^>=jff)^^i^ 

mim^^^-mmmxhi. 
m5]m4iz^.uzmimm(r)miLmxh^. 
( Bi 6 ] ^> i^^cDWimm^tmmmxh h , 

[07] Z<rm^(7)mi<mmf>zi}^h'}~7:^^ KS: 

m-wmmxhh. 

[08 ] zff^wn<nmm(r)mm2i.zi)->i)^hKT u y^'^ 

[09] ^r^)yy<r)ir^-)Viii:X/^ffim^i:m-t9\- 
[010] Z<r)%m>^(r>jm3\,Zt^i}^h^^~)Vi:7fi 

twmmxhh. 

[011] c;c7)3%B3<OlimcomiS3fc*»*»4/K-;P2rS^ 

•tmmmxhh., 

[01 2] z<r)W!^mL<nmmAiztpt^i,M'^mM 
mxmm^^-fWi^xht . 
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(9) . #^200 1-2 5480 1 

15 16 



100 




8 




1 




9 




1 a. 


lb fi^B 


4 1 




1 e 


•MM 


42 




1 c 




50. 




1 d 




5 1 




2 




60 




3 




6 1 




4 




110 




5 




10 2 00 




6 




3 0 0 M^w.m^xmm 


7 









[HI] [@2] [@3] [08] 
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(10) 



J^^2001-254801 




(51) Int. CI. 7 

F 1 6 H 25/24 

// F 1 6 H 57/04 



F I 

F16H 25/24 
57/04 



J 
M 
Q 



F^^-jU(##) 3J063 AB70 BAll BBOl BB14 BB16 
CB41 CB60 CD02 CD04 XDOl 
XD72 XD73 XEll 

3J101 AA02 AA12 AA44 AA52 AA64 
BAIO BA70 DA05 EA03 EA06 
EA41 EA53 FA31 

3J104 AA02 BA03 BA05 CAOl CAll 
CA22 DA05 EAIO 



9/21/2007, EAST Version: 2. 0.3.0 



